Through the intense study of biochemical genetics in recent years an insight has been gained into the mechanism of gene action, which in conjunction with previously known facts has made it possible to investigate the existence of genelike determinants in organisms that do not lend themselves to ordinary genetical analysis. The application of these developments has opened up the previously almost nonexistent field of bacterial genetics, and on the basis of recent evidence (Gray and Tatum, 1944;  Lederberg, 1947) it is already fairly well established that at least some bacteria possess organizers that correspond to the genes in higher forms.
Bacteria, like higher organisms, are characterized by a great hereditary stability, even with regard to characteristics that are only potentially existing, such as adaptive enzymes. This makes it necessary to assume the existence of a precise mechanism whereby the parental characteristics are exactly duplicated in the offspring. A certain degree of mutability is still exhibited, the direction of which is as a rule independent of external factors, and new characters thus established are passed on with the sa.me precision as the original ones. The frequency of appearance of new forms is increased by destructive agents that increase the mutation rate in higher organisms. And, as far as has been established, the function of the bacterial hereditary determinants seems to be the same as that of the genes in higher forms. This is indicated by the fact that artificially induced variants with specific growth factor requirements are obtainable by the same methods as in sexually reproducing organisms (Gray and Tatum, 1944) . Presumably these variants are unable to carry out a particular chemical process in a synthetic reaction chain like similar mutants of Neurospora, although this has not been specifically demonstrated.
The work presented in this paper was started early in 1944, when the possibilities of new developments in the field of bacterial genetics were just beginning to be realized. But even at that time a close resemblance between the basic hereditary mechanisms of bacteria and higher forms seemed so probable that it was decided to make an attempt to isolate not only the already known types of biochemical mutants, but also variants with specific genetic blocks in some major metabolic pathways, which then could be studied with the aid of such mutants.
The main interest was in the oxidative dissimilation of organic compounds.
Although variants of this type had not been obtained artificially, they were known to occur in nature, so that no good reason was evident why they could not be produced. But since it was not certain that such mutations could be isolated from irradiated material, the process of nitrogen fixation was selected as a second choice, as it is known to be dispensable in the presence of nitrogenous compounds. (a) alcohol is the only abundant energy source, so that colonies unable to utilize it for growth will appear small; (b) the low buffering capacity and the indicator permit the formation of a small amount of acid or alkali to be detected; (c) the total amount of nitrogen, added in the form of yeast extract, is so standardized as to permit only limited growth in the absence of nitrogen fixation; (d) the presence of the yeast extract should permit development of mutants requiring growth factors. The use of this selective medium made the detection of variants with disturbances in the nitrogen fixation or alcohol oxidation mechanisms more probable, but did not discriminate against any types of mutants. Thus the probability of finding growth factor variants or mutants unable to oxidize glucose was the same as if colonies were tested at random.
Mutations were induced by X-ray treatment of 1 ml of a 40-hr culture in the basal medium. Several physiological mutants of A. agils were obtained by isolation from X-ray-treated cultures. The data are not extensive enough to warrant a statement as to the mutation frequency, particularly since the methods do not ensure detection of all mutants, but the indications are that the frequency is in the same order of magnitude as in other bacteria. The data from the irradiation experiments are summarized in table 1.
As shown in the table almost 8,000 single cell isolations were made from irradiated material, but only 383 colonies were specifically tested for altered physiological characteristics. The majority of these were small or otherwise aberrant colonies.
Of great interest is the high degree of mutability with regard to colony form and size and possibly other characteristics that is exhibitedon subsequent transfer of colonies from X-ray-treated material. A further study of this latent variation would certainly be pertinent, but little attention was given to it in this work, since its significance was not realized at the outset. In all probability this phenomenon is a manifestation of the same mechanism as the latent variation in Escherichia coli, which has been reported by Demerec (1946 to some extent. The slight growth obtained on the solid basal medium appears glossy, and microscopic examination reveals large, refractile globules that fill the cells. Motility is absent. These mutants are rather stable and have never been observed to revert. The fact that they differ from the other kinds of physiological mutants, occurring more frequently and being more stable, suggests that they may be formed by a different mutation path.
Variants requiring growth factors. The first clear-cut nutritional variant isolated, strain A3, was so unstable as to make further characterization difficult.
For this reason the particular growth factor required was never identified, but it was definitely established that something present in yeast extract was needed, growth on alcohol being proportional to the amount of yeast extract supplied, as is shown graphically in figure 1 . used for all the subsequent tests. Growth was proportional to the amount of yeast extract added as shown by figure 2, and casein hydrolyzate seemed to contain roughly three times as much of the required substance as the yeast extract. Finally the amino acid leucine was identified as a growth factor for this strain, as is indicated in figure 3 .
When the first transfer of strain A5 to 0.5 per cent yeast extract was made, growth was very homogeneous, so that all the colonies appeared alike, slightly rough, and average in size. From then on difficulties were encountered because of instability, and a uniform culture with the original characteristics could not be re-established. Growth occurred even on the basal medium after a long initial lag period, during which the cells were filamentous, similar to those shown by Den Dooren de Jong (1938) 
